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Before more e f f e c t i v e  and r e l i a b l e  c o n t r o l  methods f o r  p i n e  
v o l e  popula t ionscan be developed,  i t  is  e s s e n t i a l  t o  i n c r e a s e  our 
knowledge of t h e  p i n e  v o l e ' s  b a s i c  b io logy and ecology. Former 
r e s e a r c h  conducted by Es tep  e t  a 1  (1978) and Noffs inger  (1976) 
ha s  demonstrated d i s t i n c t  d i f f e r e n c e s  i n  food h a b i t s ,  p h y s i o l o g i c a l  
cond i t i on  and r ep roduc t ive  a c t i v i t y  of p ine  v o l e s  i n  a c t i v e  and 
abandoned orchards .  A summary of t h e i r  f i n d i n g s  i s  p re sen t ed  i n  
K i r k p a t r i c k  and Noffs inger  (1977). Resu l t s  from these  s t u d i e s  
ha s  promoted an  i n t e r e s t  t o  more completely d e f i n e  popu la t i on  
c h a r a c t e r i s t i c s  of p i n e  v o l e s  i n  t h e s e  two orchard  types .  I n  
t h i s  manner, i t  w i l l  be p o s s i b l e  t o  enhance ou r  knowledge of t h i s  
s p e c i e s '  response  and a d a p t a b i l i t y  t o  h a b i t a t s  of d i f f e r e n t  
v e g e t a t i v e  composit ion,  s t r u c t u r e  and type .  U t i l i z i n g  capture-  
r e c a p t u r e  techniques ,  we have under taken a s t udy  t o  examine pop- 
u l a t i o n  s t r u c t u r e ,  d e n s i t y ,  and movement of p i n e  v o l e s  i n  a main- 
t a i n e d  and an  abandoned orchard .  The two o rcha rds  a r e  t h e  same 
ones where Noffs inger  (1976) p r ev ious ly  c o l l e c t e d  v o l e s  i n  Sep- 
tember 1974 through J u l y  1975. The mainta ined  orchard  has  had no 
form of v o l e  c o n t r o l  beyond mowing f o r  f i v e  yea r s .  The o t h e r  
orchard  has  been completely abandoned f o r  s i x  yea r s .  Both o rcha rds  
a r e  t h e  same age  and have s i m i l a r  topography and s o i l  types .  
Trapping was i n i t i a t e d  i n  September 1977 and w i l l  con t inue  
u n t i l  J u l y  1978 a t  seven week i n t e r v a l s .  Three t r app ing  s e s s i o n s  
have been completed: one i n  l a t e  summer (September),  one i n  mid- 
autumn (October) ,  and one i n  e a r l y  w i n t e r  (December). An a r e a  of 
approximate ly  0 . 3  h e c t a r e s  is  be ing  t rapped i n  each  orchard ,  com- 
p r i s i n g  s i x  t r e e  rows wi th  n i n e  t o  t e n  t r e e s  p e r  row. I n  both  
o rcha rds ,  t r e e s  a r e  spaced on t h e  average  8.5 m a p a r t  w i t h i n  and 
between rows. The t r a p p i n g  g r i d  c o n s i s t s  of 164  s t a t i o n s  and 221 
t r a p s .  Two t r a p s  a r e  p l aced  a t  eve ry  t r e e ,  and one midway between 
each  t r e e  i n  t h e  row. Ten t r a p s  a r e  a l s o  p l aced  i n  each  aisle a t  
8.5 m d i s t a n c e s .  Traps a r e  p r e b a i t e d ,  t h e n  set and checked morning 
and evening  f o r  f i v e  days .  A l l  c ap tu r ed  v o l e s  a r e  sexed ,  aged by 
pe l age ,  weighed,  and a s s e s s e d  f o r  r ep roduc t i ve  cond i t i on .  New in -  
d i v i d u a l s  a r e  t o e - c l i pped  w i t h  a  unique i d e n t i f i c a t i o n  number. 
Vege t a t i on  d a t a  were c o l l e c t e d  i n  t h e  f a l l  a f t e r  t h e  l e a v e s  
had dropped.  A 1 X 1 m quad ra t  frame was p l aced  on t h e  ground 
under  eve ry  t r e e  and midway between a l l  t r e e s  w i t h i n  rows i n  t h e  
s t u d y  g r i d .  P l o t s  were a l s o  t aken  i n  t h e  a i s l e s  a t  randomly 
s e l e c t e d  l o c a t i o n s  a long  a  m e t r i c  t ape .  Wi th in  t h e  frame, p e r c e n t  
cover  t o  a h e i g h t  of one  meter  was e s t i m a t e d  by s p e c i e s .  P e r c e n t  
uncovered ground,  i n c l u d i n g  b a r e  ground and l i t te r ,  was a l s o  es -  
t ima t ed .  Over lap  of cover  by d i f f e r e n t  s p e c i e s  was n o t  sub- 
t r a c t e d .  Values  p r e sen t ed  i n  Table  1 a r e  mean t o t a l  pe r cen t  cover  
of  major  v e g e t a t i o n  t y p e s  f o r  t h e  e n t i r e  s t udy  g r i d .  Woody cover  
i n c l u d e s  cover  by s tems and by Japanese  honeysuckle (Lonicera  
japonica)which  h a s  p e r s i s t e n t  l e a v e s .  
Table  1. Mean t o t a l  p e r c e n t  cover  by v e g e t a t i o n  t ype  i n  t h e  main- 
t a i n e d  and abandoned o r cha rds .  
Vege t a t i on  t ype  Mainta ined  o r cha rd  Abandoned o r cha rd  
Gra s s  52 9 
Forb 20 3 
Woody 5  25 
Uncovered ground 3 8 6 3 
Because t h i s  s t udy  i s  s t i l l  i n  p r o g r e s s ,  t h e  d a t a  ha s  n o t  been 
comple te ly  ana lyzed .  Some p re l im ina ry  r e s u l t s  from t h e  t r a p p i n g  
fo l l ow .  Most c a p t u r e s  have occu r r ed  a t  t r e e s .  Very few (0-4) 
v o l e s  have been cap tu r ed  i n  t h e  a i s l e s  du r ing  each t r a p p i n g  s e s s i o n  
i n  bo th  o r cha rds .  Captures  i n  t r a p s  l o c a t e d  midway between t r e e s  
and a t  t r e e s  n o t i c e a b l y  i n c r e a s e d  i n  December i n  bo th  o r cha rds  i n -  
d i c a t i n g  g r e a t e r  a c t i v i t y  a t  t h i s  t ime.  T o t a l  number of c a p t u r e s  
and r e c a p t u r e s  s t e a d i l y  i n c r e a s e d  from September t o  December and 
were g r e a t e r  i n  t h e  abandoned orchard  i n  September and October,  and 
g r e a t e r  i n  t h e  mainta ined  orchard  i n  December (Table 2 ) .  
Table 2. T o t a l  c a p t u r e s ,  r e c a p t u r e s ,  t r a p  m o r t a l i t y ,  and number of 
d i f f e r e n t  i n d i v i d u a l s  du r ing  each  t r app ing  s e s s i o n  i n  t he  main- 
t a i n e d  (M.O.) and abandoned (A.O.) orchards .  
T o t a l  T o t a l  Number Trap 
Captures Recaptures I n d i v i d u a l s  M o r t a l i t y  
Month M.O. A.O. M.O. A.O. M.O.  A.O. M.O. A.O. 
Sept .  39 44 8  15 3 1  29 1 6  
Oct. 64 113 14  45 50 68  26 8  
De c  1 9 1  131  9  8  55 93 76 1 8  1 8  
I n  both  o rcha rds ,  most r e c a p t u r e s  g e n e r a l l y  occurred  a t  t h e  same 
t r e e s .  Movement was r e s t r i c t e d  t o  two t o  t h r e e  a d j a c e n t  t r e e s  with- 
i n  a  row, o r  l e s s  o f t e n ,  a c r o s s  t o  an ad j acen t  t r e e  row. Voles cap- 
t u r ed  i n  December t h a t  had been p rev ious ly  marked i n  September and 
October were u s u a l l y  taken a t  t h e  same t r e e ,  o r  i n  t h e  same a r e a  
of two t o  f o u r  a d j a c e n t  t r e e s  i n  a  row. This was t r u e  f o r  both  
o rcha rds  and f o r  a d u l t s  and immatures a l i k e .  These r e s u l t s  p o i n t  
t o  a  s i m i l a r i t y  i n  gene ra l  behavior  between p i n e  v o l e s  i n  t h e  two 
orchards .  
The number of d i f f e r e n t  i n d i v i d u a l s  captured  du r ing  each  t r ap -  
ping s e s s i o n  i s  a l s o  p re sen t ed  i n  Table 2. These v a l u e s  may be 
used a s  r e l a t i v e  i n d i c e s  of popu la t i on  s i z e  f o r  comparing t h e  two 
orchards .  Doubts about  t h e  randomness of our  samples p r even t s  u s  
from p re sen t ing  any s p e c i f i c  d e n s i t y  e s t i m a t e s  u n t i l  t h e  s t udy  is 
completed and t h e  d a t a  f u r t h e r  analyzed.  A l i v e  t r a p p i n g  s e s s i o n  
fo l lowed by a  t o t a l  t rap-out  is  planned f o r  t h i s  f a l l .  This  should 
provide  a  g e n e r a l  i n s i g h t  i n t o  t h e  amount of b i a s  p r e s e n t  i n  es-  
t ima t ing  popu la t i dn  s i z e  u s ing  models which assume e q u a l  p r o b a b i l i t y  
of cap tu re .  
For a l l  t h r e e  t r app ing  pe r iods  combined, a  t o t a l  of 158 and 
131  d i f f e r e n t  i n d i v i d u a l s  were handled i n  t h e  mainta ined  orchard  
and t h e  abandoned orchard ,  r e s p e c t i v e l y .  
Comparison of t h e s e  v a l u e s  and t h e  v a l u e s  f o r  each  pe r iod  does 
n o t  sugges t  s i g n i f i c a n t  d i f f e r e n c e s  i n  popu la t i on  s i z e s  between t h e  
two o r cha rds .  However, N o f f s i n g e r ' s  (1976) d a t a  r evea l ed  t h e  ex- 
i s t e n c e  of a  s i m i l a r  pregnancy r a t e  i n  both  o r cha rds  i n  J u l y  and 
September. Thus, i t  i s  n o t  unexpected t o  f i n d  a  s i m i l a r  number of 
v o l e s  i n  bo th  o r cha rds  a t  t h e  t ime of ou r  samples.  Noffs inger  
(1976) a l s o  found t h a t  t h e  number of  p r egnan t  females  i n  t h e  aban- 
doned o r cha rd  s h a r p l y  d e c l i n e d  i n  November. Our d a t a  tend  t o  con- 
f i r m  t h i s  s i n c e  i n  December, 28 p e r c e n t  of  t h e  cap tu r ed  v o l e s  i n  
t h e  ma in t a in ed  o r cha rd  were immatures ( j u v e n i l e s  and s u b a d u l t s )  
as opposed t o  on ly  16  p e r c e n t  i n  t h e  abandoned o r cha rd .  
The l a c k  of appa ren t  d i f f e r e n c e s  i n  popu l a t i on  s i z e s  may a l s o  
be  a t t r i b u t e d  t o  d i f f e r e n c e s  i n  t r a p p a b i l i t y .  Some evidence  t o  
s u p p o r t  t h i s  may be found i n  t h e  r e c a p t u r e  r a t e s  of  p r ev ious ly  
marked i n d i v i d u a l s .  Of 67 a d u l t s  i n  t h e  December sample of t h e  
ma in t a ined  o r cha rd ,  on ly  2 1  p e r c e n t  had been cap tu r ed  du r ing  pre-  
v i o u s  t r a p p i n g  s e s s i o n s .  I n  t h e  abandoned o r cha rd  i n  December, 
however, 55 p e r c e n t  of  64 a d u l t s  had been p r ev ious ly  marked. Many 
of t h e  new a d u l t s  i n  t h e  ma in t a ined  o r cha rd  i n  December were prob- 
a b l y  p r e s e n t  on t h e  g r i d  and of t r a p p a b l e  age  i n  October,  and some 
even  i n  September.  However, t h e  abundant food supply  i n  t h e  main- 
t a i n e d  o r cha rd  i n  September and October may have reduced t h e i r  
s u s c e p t i b i l i t y  t o  t r app ing .  This  s p e c u l a t i o n  w i l l  be examined 
l a t e r  t h i s  f a l l  d u r i n g  t h e  proposed t r ap -ou t .  
Desp i t e  t h e  e x i s t e n c e  of p o s s i b l e  b i a s e s  i n  t h e  d a t a ,  t h e s e  
r e s u l t s  i n d i c a t e  t h a t  t h e r e  is  l a r g e  popu l a t i on  of p ine  v o l e s  i n  
t h e  abandoned o r cha rd .  C l e a r l y ,  t h i s  s p e c i e s  can  p e r s i s t  i n  
o r cha rds  which have  l o s t  t h e i r  dense  herbaceous  ground cover .  How- 
e v e r ,  t h e  p i n e  v o l e  is  e s s e n t i a l l y  a  woodland s p e c i e s  adapted  t o  
a  dec iduous  f o r e s t  h a b i t a t .  I n  t h e  abandoned o r cha rd ,  i n c r e a s e d  
canopy c l o s u r e  and t h e  i nvas ion  of t h e  unde r s to ry  by s e v e r a l  woody 
s p e c i e s  p r e s e n t s  a  b a s i c  v e g e t a t i o n  s t r u c t u r e  s i m i l a r  t o  t h a t  of  
dec iduous  woods. Thus, i t  may n o t  be  unusual  t o  f i n d  r e l a t i v e l y  
h igh  numbers of v o l e s  i n  abandoned o r cha rds  which have r e v e r t e d  t o  
a  dominant unde r s to ry  cover  t ype  of woody s p e c i e s .  We f e e l  t h a t  
i t  i s  v e r y  impor t an t  t o  con t i nue  s t u d i e s  on t h e  p i n e  v o l e  i n  
o r c h a r d s  w i t h  d i f f e r e n t  unde r s to ry  v e g e t a t i o n  t ypes .  This  may 
reveal a certain cover type which is nonconducive to pine voles 
invasion or population maintenance. 
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